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APPLICATION OF THE UNITERM SYSTEM AND' THE ;
L
i

"ASSOCIATION OF IDEAS TO A SPECIAL LIBRARY FILE1

TECHNICAL REPORT NO. 10

.

Perhaps the best way to indicate the depth of a detailed analy-~

sis possible with a Uniterm System as contrasted with systems that make

— e A=

a card or cards for each item is to compare the 1148 punching positions ' ,
in the total system presently employed by the Prevention of Deteriora-
tion Center with the fact that for the first five hundred repoits we in-

dexed, out of the same group of reports indexed by PDC, we generated a
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Uniterm vocabulary of approximately 3000 Uniterms, including names of
specific materials, organisms, cheﬁicals, etc. Our average assignment of
Uniterms ber item was 25, We were also able to index in a few months
more than the average'annuai load of the Prevention of Deterioriation . ’ )
Center. On the matter of the adequacy of our methods for meeting the

réfereﬁée needs of the Center, the Office of Naval Research recently pre-

pared a series of experimental questions, and by using this metﬁod, was

able to get satisfactory answexrs. But it is possible to indicate cer-

a .

tain theoretical problems that must attend the use of the Uniterm system,
.and which we hope to solve by employing a new technique of retrieval

by association.

1This report was prepared as part of a joint paper with Dr. Curtis L. Brown, L’

Prevention of Deterioriation Center, National Research Council, entitled, /S
"Two Approaches to the Retrieval of Information from a Special Library." /
Dr. Brown's paper, "Application of a Simple Punched Card System to a '
Special Information Service,” and this paper, are to be read before the

Division of Chemical Literature, American Chemical Society Meeting,

Minneapolis, Minn., September, 1955.




The Unitorm system, 1ike all other systems of retrieval,
operates with words. And since this operation is frank and un-
ashemed, the Uniterm system is often compared unfavorably with other

systems whioh presumably use "ldqas” or "subjects”™ or "semantic don=

tent™ rathey than wérdl B8 instruments of storing and retrieving
information, I will grant that in love and empathy there is conmu-
nication, end information may be sent in a wink snd received in the
viscera without the mediation of language, but I think that you must
likewise grant that all formal bommunlcation, all formal storage of
{nformation, must communicots and store symbols and not meanings,
even though our purpose is always to communicate meanings and
semantic content. .

It is certainly the beginning of wisdom to recognize that
words are slippery things and that we cannot make an sasy one to one
idgntification of symbol and meaning, The same symbol can mean dif-
ferent things as with h§monym§. But surely this elementary insight
i8 not all that is meant by those who contrast words and meQningg
in indexing systems. To use éwxgnGh” rather than "spanner” to stand
for a certain type of physical object or to use “tube™ rather than
"valve® for another is certainly to choose a word hut it 1s not to
dispense with words and confront the sesrcher with moanings unoedated
by symbols. For let us he quite clear ghout this -~ and I wish I
could say it as wittily as Fairthorne did ip a rvecent paper before
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the joint AGARD~SLA weeting on Documentation -« communication systems
and storago systems deal with marks, noises, shapes, gounds, patterns,
oté. and not with the semantie content of these things. Undoubtedly,
the miracle of communication is that ﬁe can get semantic content from
one mind to snother by manipulating shapes and noises. Let us not |
denigrate this wmiracle by asking chemists and librarians to distrust
it and to talk to ome another only in the unmediated meanings of love
and intuition, _

One of ihe ways to make language more precise and a better
conveyor of meanings is to use names vather than descriptions. The
distinction betucen namos and descriptions is an important and abstruse
topic of modern logic and we need to do 1ittle rore here than indicaio
the difference. When I say "x ié carnivorous®, I am descéribing “x",
When I say “x is a carnivora®, I am naming "x". Now a descrlpilon may
-bc'talsa while a name is never false. If I say “the man named Mortimer
Tauballs rcading this paper™, this is an attribution of a symbol which
is not significantly true or false. But if I say the maﬁ readiqg this
paper is wise or a fool, I hope I can get a significant avgument on tho
truth or falsity of one statement or the other,

Now there arc certain scicnces in which the activity of
assigning namés plays a very important role. 1In thesc sciencos 1f
everything has only one name and these names are rsed and knovm uni-
versally than we can build orderly communication and storage systems
using as synbols only the agreed-upon names. 'Especially is this true

if tho nomes are used in a fixed pattern, e.g., the Cabots being divided




into the Boston Cabots and the New York Cabots. A description can bée
come & name when its attribution to gn entity becomes n'qnestion of
definition and not of fact. Thus, of all systems of communication and
storage, taxononies are the most purcly verbal or syrbolic and the
least concerned with the 1ntérp1ay of synbol und weaning or the seman-
tic content of the symbols. | |
A language whick has been frozen into a taxouomy by the

conversion of desoriptions into names becowes a mold into which we may
forco the facts and'ideau which are the concern of uny science; and it
is the usual fate of taxonmowles to ba discarded en toto when as artis
ficial things they becomo too far divorced from reality, vather than
to grow and change as a living language grows and changes a8 it ottempts
to sycbolize ever richer conglomerates or systoms of facts and experience.

- But living lnnﬁuage: are $lippery things «- they rétleet the
mbdninQS‘of days on which they ere used and the differcnt people who use
them =~ how then can we use e living language not only for poetry and
song, but for science mnd the storage of information which is the physi-
cal membry of science. Is thore a third possibility which does not
commit us to the fixed and ultimately futile patterns of a taxonomy or
axtificial language and yet whiéh leis us make an orderly use of the
rich diversity of living language. The answer I think is to be found
in what, following Vannovar Bush, we have called retrieval by associn-
tion ruther than by fixed hierarehical patterns. And here ance more
I must quote another man who has expressed the samo thought, independently

arrived at, in different words:




“In ny opinfon, the problem of hvinging portinent
vocobularios $nto ceincidensy is tho coruvolsl one
for a1l documontution systeny vhethey operatod by
clossifications, ndokes, of mushines. The systonm
must digplay 188 vornbulayy for soluntion. For the
ficld of chomigtey, this vognhadury 18 &0 anotnous
gnd in growing s¢ rapldly thet 4t 1 lupovsible Dow
gouge of Idwitations of ¢ioe oed oyeslght $9 3o
pll of tho towws foy the mhensen of voldue e
pronay ond ewplets rolection. o Leeilitato
golootion, indumes give ugors cvoss yeaforoncey nud
dizplay suogustdve ond pow tarus In the rodifivo-
tions under headings. Tho mecrohers add in bydyge
fng thedy vonobulavies inte ¢olneldoncn by courscs
of study, tenthoohs, rofevenco works, review,
wonogeephs, dictionaries, ¢urvent Iitorntore, fu-
deses, sod the Lifo. A% roonont, the nvogons of
brivning vosrtalnglas o ooinsidonns Toe Drond
penusia ponerice G mrdebly Ghe piooreet of
FUQLom An Bl pno Of cotdnontadian gestoom,
The drportont poind to hobe 39 Lol oll futopbye

log suevens, incluging rochaeized onpd, ove Loed
with this problon of hvisging povgiraes vetebulors
fes fnto colncidenco and that 1 oolusidencs is pot
effcoiot then simificent dnformation In curtadn €6
bo pissed, DifLiculdles with byoad goserds scorches,
formmely attributed by sooe of us fotovosted in
wochnnization solely to iadexog, ovw, in raollty,
enngod by she ifCiouities of bringing vesoluluries
futo coinsidonca. 2

This noons thet tho altemmotive to o taxonuy fov o brood
generde sogyeh is a motimnized systen of byinging votabularics fnto
cofneidencs, or as wo have put it, disploying the asavelations im the
aystom.

I tmve enny times told the story of tho carly days of the
Unitorm syston when we tried to demopstrate its mothod by asking visitors
to our offices to pick ony two cards and 1ind tho nurbor tormon to both.

“horles Dornler, “Orgunizing Absiract Inforsation,” unpublished paper
road befove Amorisun Degunwmitation Institute, Hoveoboy &, 1953.
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The oards would be selected and no common numbers would be found,
Slightly embarassed, we would suggest another two carde; mony timei
with the some result. To aveid this situation we prepared a “canned
sample® of a set of ¢ards having minbers in common, and we gave this
sot to all ﬁasual visitors, What we had discovered, of course, was

the lack of suggestiveness or colncidence of vocabulary In a Uniterm
system, If you ask a Uniterm system what it has on "A" and "B*, 1t
will give you an answer but 1f you ask the system to suggest terms
which define a subjeet together with "A™, the system remoins mute and
helpless, And this situation of wondering what is the right question
to put to the system is more difficult, the richer, the more flexible
and more detailed the vocabulary of the system. Think of the situation
as it might face the user of a Uniterm system in the PDC -- with {ts
consern for “thousands of distinctly different materials such ss alloys,
elastomers,.and fibrous products, cach availsble in a mititude of
forms and forsmlations. . . fand/ en ecqual if not greater variety of
biological orgonisms and chemical agents which have the uhplea;ant habit
of attacking moterials and structures, . . fend/ a leglon of accepted
and experinental pesticides, oxidation and corrosion 1nhib1tois. fixe
snd waterproofing treatments, and other special-purpose preservetives,
for which the systematic nomenclature alone is enough to drive an in-
doxer or coder erezy.” I do not approach this system as I might it
making o patent search, to inquire whether anyone may utilize s certainm
corposition for a eertain purpose. Rather, I may want to know all the

compositions that have been used for a tertain purpose and I‘m unoble
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to think of their numes. Or I want sll the uses to whiech a certsin
compogition has boen put and I'm'unabxe‘talthink,at’all the terms which
ghould be searched. In ordinary nffafrs our memeries help ui to ree
cal% the sywhols of meanings wo wish to commmpicate, but when X

interrogate a system which.is uot @ ersation of my ovm exporiencs, \
my memoxy éammot help me te ksow the Ximidations or the rishness of

the symbols under which informotien hag boen ptoved. The systom |
msi have its owm wenwwy which it san display to the Searchey oh ‘5 i
demand, Thus, if we nre concorned a8 In the example given with
various types of paints that havs bosw testod bndex cexsaln pﬁyaieal

conditions, a physical memory system must nssesiate all types of

paints or voatings with & spesified physical condition under which !

they have been tested., Such g memory ﬁpvico is entirely feasible :

and we have built s working wodel in which we havo entered certsin

of the terms of our vocabulaxy. C
Gne thing we have learned during the past year is that it '

is virtually iopossible to make # wanual dictionary of asscoiations,

The complexity of memory and associative tralls grows so xapldly

that only a systen of mechanical, optical or eloctronie channels

or rclays can perfoxnt tha proper manipulations and present the proper

disclosures, We have erployed a combination of punched holes end

electrical circults, In what is basleally & very simple system.  On

a card vepresenting any term in the system we will punch a hole for

each tern assoclated with the term headimg the card. By making L/' )

electrical contact through such holes we ¢an light up on a screen /-
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all the words associnted with any given word, If fxom the words

displayed we seloot n torm of intercst to us we can superinpose

the card for this term on the card for the original térm. This
will black out a coxtain muber of terms on the display which

are not associated with both terms of the cuestion, and so on
through associations of tﬁree. four, and more terms. The more term
sards we superimpose on one another, the tighter Qnd nore condensed
will be our network of assoclations.

The importance of suggestiveness or a mochanism of
associutions in an informatdon system varies from;tield to field.
In g theoretical sclonce where conneotions are theoretically pre=
dictable, we do not need such a mechanism, e do not have to be
xeminded of the "agsociation" of mass and energy, But a momory

that tell us thot certain paints resist certaln erganisms and that

the system contains positive information on this fact wust enhonce
the rétrieval potentialities of the system.

Since this is a symposium on punch cards, one final word
is in order on the possible mechanisms which can be used for systems
of associntion, In a previocus paper we oxpressed the conclusion that
gince an associatlion system was concerned with terms ond ideas rather
than with items, the Uniterm or Batten system of a card per torm or
idea was o much morxe suitable base than a punched card machine employ-
ing a card or cards per item, We have since been Informed that the |
more elaborate IDBN machines llke the 701 can wmanipulate assoclotions

and can in effect superimposc onepattern of assoclations on anotherx
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and point out the common assoclations. I don't know exactly how -

this is done, but X would encourage anyone with a TOl niachine

avallable to him to give it a try. !

Respectfully submitted,
//’

‘:/)' v
’/////,//// ’//7/ I

Mortimer Taube
President

August, 1955
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